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• Eutrophication:  
 Total phosphorus (P) concentration 
 P speciation determines the P availability 
• P speciation dissolved fraction (< 0.45 µm) surface water: 
 Free orthophosphate (PO4
3-): available for uptake  
 Organic P: hydrolysis prior to uptake 
 Colloidal P: not available on short term, partially 
available on the longer term.  
• Determination of orthophosphate:  
 Molybdenum blue reaction 
 Detection of molybdate reactive P (MRP) 
 MRP = orthophosphate + colloidal P + particulate P 
 P speciation determines the P availability 
• Filtration before analysis 
 0.45 µm filtration recommended, not obligated 
 In practice: filtration not used  particulate P also 
measured as MRP 
Objectives: 
• Identify which filtration 
accurately determines MRP as 
truly dissolved orthophosphate 
• Quantify variability of MRP 
concentrations among certified 
laboratories 
Hypothesis: 
• MRP overestimates orthophosphate 
in surface waters 
• Filtration might allow to identify the 
orthophosphate 
Methods 
Water samples from streams in Flanders 
3 certified laboratories:  
analysis of total PO4
3- (MRP) 
Analysis effect  on MRP of:  
• Filtration (paper filter, 0.45 µm, 0.10 µm) 
• Ultracentrifugation (30 min, 20000 RPM) 
• Dialysis (12-14 kDa, 4°C, 20h) 
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Effect of filtration, ultracentrifugation and dialysis on the MRP concentration. Surface waters 
can be subdivided in  iron-poor waters (Fe < 0.5 mg L-1) and iron-rich waters (Fe > 2.5 mg L-1). 
Black full lines represent the river type specific environmental quality standards.  All techniques 
were tested with an electrolyte solution of 200 µg P L-1 (added as KH2PO4). 
Fe <  0.5 mg L-1 
Range (%) Median (%) 
 Fe > 2.5 mg L-1 
Range (%)   Median (%) 
Paper filtration 43-89 72 24-42 32 
of the initial MRP 
0.45 µm filtration 74-85 80 6-34 25 
0.10 µm filtration 71-85 78 9-17 13 
dialysis 69-80 77 3-38 10  
0.10 µm filtration 94-103 97 46-146*  49 of the dissolved 
MRP (< 0.45 µm) dialysis 94-97 95 14 – 101* 41 
MRP (%) removed by filtration and dialysis. Initial MRP = MRP of the unfiltered sample. 
* MRP value of dialysates was around the detection limit 
FILTRATION CRITICALLY AFFECTS THE MRP CONCENTRATION 
• Iron-poor waters (Fe  < 0.5 mg L-1): Paper filtration removes all non-orthophosphate P and MRP concentrations are the same as after dialysis. 
• Iron-rich waters (Fe  > 2.5 mg L-1): For some waters the 0.10 µm filtration is a good reflection of the orthophosphate. For other waters the MRP concentration after 
dialysis is lower than that after 0.10 µm filtration suggesting that not all non-orthophosphate was removed by 0.10 µm filtration. Despite this, 0.10 µm filtration before 
MRP analysis is a good option for a better reflection of the orthophosphate concentration in surface waters. 
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COLLOIDAL PHOSPHORUS VARIANCE OF MRP CONCENTRATIONS 
AMONG CERTIFIED LABORATORIES 
Colloidal P vs colloidal Fe , i.e. the non-dialyzable fraction. Calculated as the 
difference between the  concentration in the 0.45 µm filtered external solution 
of the dialysis and the concentration in the dialysate. This illustrates the Fe-P 
interaction and the  presence of Fe-P colloids in the water samples. 
Conclusions: 
• An adequate pretreatment technique for the removal of particulate P and colloidal P is 0.10 µm filtration. 
• MRP analysis after 0.10 µm filtration is a better measure for the orthophosphate in surface waters. 
• This could reduce the variance of analytical results among laboratories. 
MRP concentrations of ten surface water measured  by three certified 
laboratories. Black full lines represent the river type specific 
environmental quality standards.  The coefficient of variance varied 
between 4-70 %. 
